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$?m 2 0 0 2 - 2 5 8 6 9 0 ^- v I 1/ 

Ummi] C u ^I^t U:CTp a pffl#IMT^o Mo£0. 
1-3. 0w t %^PrU A 1 , Au, Ag, T i , N i , Co, Si frhta&Wfr 

[ttJfc£2] C u ^±S^i: l^lWpffltlMt^ot, Mo£0. 
1-3. Ow t %ML/:^^^^ - t ^tttt^i^p D pffltI^tMo 
[W^3] C u £±j£53-fc L/cm^p n pffl#^#l4--e^oT, C r , T 

^TU MCA 1 , Au, Ag, Ti, Ni, Co, Si 2>&frt>Ml£ti 
tz lXl*mk.V>jtm*&JftX*Q. 1-3.0 w t %tliLt^'5^P)^'i)^t^ 

m t -r & m^gB p°p « & js &mmo 

[m^m 4 ] HufS«T-gPp D pffl#m^WlO^ CI c mJ£JlT<£>«tt&J»£*r 

C u Ltrap^lilMt^ot, Mo £0. 

1-3. Ow t %-£*TU A 1 , A u, Ag, Ti, Ni, Co, Si frb&ZWEfr 
hMlffltz 1 ^tc^^0.1-3.0w t %&mLX%2>3 7t&&frt>%Z>Zt*!tm. 

t-rz m^&m&mtmo 

[»*^6] KStUWl-U&m&mtf %W>*1.5 ft n c mJ^JLh, 7.0/u CI c mJiJ. 

o 

[if*^7] MismT-^p D pffl^^w, E«*tfl-, mmm, 

1 - 3 saw im. 5©hv^w 1 «nie«om^-sBp D pffl#m^TOo 
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t-Wp-c&ot, mmitmmwK c u u m 0 £o.i~3.ow t 

tL, A U Au, Ag, TU Ni, Co, Si frb%&WfrbMtftifz IX 

T-§&p a p-e&oT, «rSB^JK*t*l-* f , C u OM^t LfzW*Wt>&M£mW&X$> 
ot Mo £0.1-3. 0w t %3-*TL <h 1-&mi^p B po 
0] ^JR*tfl-UJ: 0Ei*'<*-^ *SXt±»jfe* s ^JS$*Lfc 
mTg|5p a p-e*-^T, mjf2^JSt»^\ Cu^±^tL/:lBa D »IiIW 
&oT, Cr, Ta, W, T i frh & *#J&»f>jitirftfc 1 3Ui1tifc<7>7C^££-ft 
-C0.l~3.0w t MKA U Au, Ag, Ti, Ni, Co, S i frh 

%2>WfrbmiStitz 1 X(±*tm<7)7C*££-lt-e0.1~3.0w t %&mLX%Z&& 

ummi i] mtznm^?->, mmxim&*K *)A,m&£mm* 
^ts-mmz uxyf> yunzmxfcm zti/zzt t-rz mMm 8 - 1 
o<Di i ^tcfiBfccomT-^ppo 

2] fyfa@e^?->, ««XI4»jft^ *&it£#tf:*f*#B 
^^^<7)^-y^>^Xfl£^T^^n^^<h£#mi:i-^|f^8~ 1 0<Do 

i ^ms«<7)mT-spp a p 0 
tf # * #ffl^ -e <7> i f - > y iz x *) rnx-t h x*i £ &xmi& $ *i - 1 £ # 

4] Hyf£S£^^->, SffiXf±gL6£, 1 0 OT^X, 7 5 

m*ms - 1 3«hv»w i ^ifi*c<7>m^p a po 

[»*3S1 5] BtrieS£«|/N 0 *->, T i, W, Ta, M 

v^^^^^^^.Tllfe<7)XCff^^ttTV^C<h£#^ti-^)|f^8- 1 4<7) 

9 *>^-rtii>* i ^nis«offiT-^p D p 0 
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t^Kt*oT, fl&IE#JR*t^^x C u U Mo £0.1~3.0w t % 

ML A U Au, A g, Ti, N i > Co, Si frb%*&frbmiXtifz 1 
XliMOxf ^^ftmi-3.0w t %^tU4S^f>iS:i: 

o 

Cr, Ta, W, T i frh %2>mfrb&l£titz 1 Xti&ScOxSSSr'&'Sf 
*e0.1~3.0w t%^£U H^A K Au. Ag, TL Ni, Co, S i frh 

& %>m frh mtn tz i xiim$k<D7tmz&nr~o. 1-3.0 w t %^mLx%z>&£ 
[ft 2 o ] mris@e^^° * - > , muxti^ **> 5 \ "9 AsM& x mm * 
i 9©hv»w i EKtBttom^aiSo 

[W*^2 1] iKriBE*^^-^, *aSt£#tr#x#B 

ltmm2 3] HtriEE^^->. ®io.im££> i o orjaLL, 7 5 
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17-2 20H^W 1 «»ClE«0*T-«So 

[If 2 5 ] tWr8EE»/"f * - > , *SX # 9 X , X (i 7" 9 * 

[St#^2 6] C u U Mo £0.1-3. Ow t Al, 
Au, Ag, Ti, Ni, Co, S i ri^fc£f^«bStf*i7t 1 Xitffl&Oitm 
5r^ftmi-3.0w t %^LTfc*'&#>&»«b 

Sr^-tr i&iftK «t *) ^ y ^ > ^ L TS«/^- > , liXliM^fit^ - £ £ 
[Wf3fc£2 7] C u ^±^t L/:l^ D n pffltMH-'C^oT, Mo£ 

o.i-3.ow t %&mLfz&&frb%z&mm$:. ximmz-sismfaK 

[IM2 8] Cu*M^tL/:l^ n D nffl#Itt^ot, Cr, 
Ta, W, T i frb%2>&frbMl£titz 1 Xti^OTn^^^ffCO. 1-3. Ow t 
%^tL, MCA 1, Au, Ag , Ti, Ni, Co, Si ^t>^*»^«bS(f 
lX(i«^7C^«r^tf-e0.1-3.0w t %ttlt^^^f>^^tl)j| 
£, <9 A,g?*3 i ^^^triSf: <fc 0 i y > LTE*ft/<* - BSX«± 

[lf^2 9] Cu^ii^iL, Mo £0.1-3.0w t %^PrL, AU 
Au, Ag, T i , Ni, Co, Si ^fcfc&Sfri^iltftifc 1 XlttiL&Oytm 
£^ftt?0.1-3.0w t %^mLX%2>&&frb%:2>£mmZ, 9LWt*'&trirx%; 

i^tfi > ^ txum^ mmxim & *fci&ir& z t zmm t -t 
[if*«3 0] c u Ltzmj-M&mi&mtmx&^x, uo * 
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0.1~3.0w t %^mLtz&£frb%&£mm$:, i&M.Z'atsffXWm^XJUy 

[lt*^3 1 ] C u *3=J&ftt L£mT-^p D pffi#JK##-C&o-C, C r , 
Ta, W, T i frb%2>&frt>&tftitz lX&m^TtmZ&nxO. l~~3.0w t 
SE^A 1, Au, Ag, Ti, NL Co. Si frb fc*»7&*<bStf 
titz lXli«^7Ct^^D-t0.1~3.0w t %^LX%2>&&frb%2>£:mWk 

[»^3 2] C u U Mo Sr0.l-3.0w t U A 1 , 

Au, Ag, Ti, NL Co, S i frb % 2>ffi-frbMl£titz 1 Xii^^ytm 

^^ttmi-3.ow t %^L-r^^^^^>^^>^«)ji^w-r^K™p a p(7)^ 
> ^ iz «t o ijpx-r & c t * # % t -r * m-r-^p D p <o m^u-m* 

[1**^3 31 C u *3E.$Lfrt L£«T-^p n pffi#^*«&oT, Mo i 

o.i-3.ow t %^mLtz^^h^^^mmi^ir^ni L u^com^ij^'(:'$)^ 
-c, mm±mmm\-<Dmz , y^m^^^f^m^^xo^y^yy^x^m 

[it ^3 4] c u Ltzmi-u&m&mtf&x&^x, c r, 

Ta, W, T i frb&ZWfrh MIX titz lX&&%L<D7tm*&9fX0. l~-3.0w t 
HKA 1 , Au, Ag, Ti, NU Co, Si frh&Z&frbMlX 

titz i xitm§kv>7tmz&nx*o.i~~3.ow t z&mm 
zm-f2>m! L w&<Dmikii&x<h<?x. m&&mmm<Dj8kz. 7-;im* 

^?l^t'«X7f>^:j: i9inXi-^>^t^#Mi:i-^«-T-^p D p^$liit^i 

o 

[i^3 5] Cu*±i^i:U Mo*0.1-3.0wt %^tU Al, 
Au, Ag, Ti, Ni, Co, S i h K&Ufr bMlftitz 1 Xitm^jtm 
^^tft0.1-3.0w t %^LX%Z&&frt>%Z&:mmZ, 100UU, 7 
5 Ot^T^SKfSHCJ: i)MjllLtil«/^->, *SX»i»J*C«rSJS1- 
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[iM3 6] C u ^M^i: L/ctWnfflilWT^ot, Mo£ 
0.1-3.0w t %^Ltz&±frb%:2>£mm$:, 1 0 7 5 0 t:J^T<0 

[If 3jfcg3 7] C u *±S*fc Lf:«faiD D pffl^R##T*oT, Cr, 
Ta> W, T i frbftZmfrbMlititz 1 X(i*t^^£^ftm 1-3. Ow t 
MKA 1 , Au, Ag, T i , N i , Co, Si frb* Z&frbMtf 

1 0 OTCJsLt, 7 5 O'CWTOiagf&BHJ: OMjaLILTie^N^-V, 

[If ^3 8] Ti, W, Ta, Mo, 4 > ¥*) ^-fm\M, MIL?- 9 
-•^A, ^k^^> Sftv "J n >(^)Ho^f ^^i-STttOiC, Cu£ 
±j£#fcU MoHl-3.0wt%^f U AU Au, Ag, Ti, Ni, C 
o, S i frb&Z&frbmiStLtz 1 Xttffl&V>jt%&&tt'CO. 1-3. Ow t 

[»*f 3 9] T i , W, Ta, Mo, >f > Ai-f^b^, * 

Ltzmi-u&m£mtt&x$>'ox, mo £o. i-3.ow t 
frb%2>&mm*i&mLx se«§u - > , tix lis^^Mt*-^ #m t 

[»tS4 0] Ti, W, Ta, Mo, <t >W Al-fWiim. Wfcf- 9 

^, mftstm, a^bv 1 ; ^ ><7)9 *><7)v^-rtL^^ib^^»Tiife<7)±c, c U £ 

±J&^£: L^m^^pffl^JR^-C^oT, C r , T a, W, T i ri>f>fc*SM* 
hmttltz 13l(i^^7C^^^ttT*0.1~3.0w t %#WU 5EKA 1 , Au, 

Ag, Ti, Ni, Co, s i frhtc&m-frhmizfttz lxan^Ttm^-kft 

T-0.l-3.0w t %ttLX%Z&£frb%&£mWk*Ml&LX%ms*9->^ ffi 
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[If ^4 1 ] C u £±J&£- U Mo £0.1-3. Ow t %^L, A 1 , 

Au, Ag, tu Ni, Co, si frh*z>mfrhmtixtz lxam^ytm 

££-ftmi~3.0w t %-$mLX%2>£r£frh%2>£mmZ, if?*, Xl±7°7 

lff*^4 2] C u i±$Lftt L/cCTp^tlMt^ot, Mo * 
0. l-3.0w t %^Lfz&&frb%Z>ikmmZ. 1f*7*. Xl±7°y J v 

[»tS4 3] C u ^ii^t L/cCTp a n ffitIltftt$,ot, Cr, 
Ta. W. T i frhtthffi-frhmiftitz 1 Xli^tfc^xSt^lf-eO. 1-3. Ow t 
3E^A K A u, A g, T i . N i . Co. Si £&£M^<biif£" 
ti/c lX{i^^7C^£^ft-e0.1-3.0w t %-a-*L-C^-5>^^«b^^>^«)ji 

4 4] CuM^a, Mo^0.1-3.0wt%ttL, AU 
Au, Ag, Ti, Ni, Co. S i frhtt&ffifrhmiStitz 1 $:<7>7nlt 
£-£-ft-C0.1-3.0w t %^LT&£^fe^&&£«M£RMflll, m«X(iS£ 

[ff^®4 5] C u *3E.$Lfrt L^CTp^^IM^oT, M o £ 

o.i-3.ow t %^Ltz&&frh%z>&mmz&%;Wk. mmxmimmt lx 

[|f ^4 6] C u L/c«^p D pffl^«TO-e^oT, C r , 

Ta, W, Tifrb%Z&frbmtftitzlXl*fflk<OKm*&ft"?0.1-3.0vrt 
%^£U H^A K Au, Ag, Ti, Ni, Co, Si frbtch%tfrbm\2 
titz 1 Xm%%k<7)7tmZ&tiX0.1~-3.0w t %&mLT%:2>&&frb%:Z&mm 

[0 0 0 1 ] 
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p°p^Ciiffli-^-<l:^-e^^o fit, «KiifcLT{g:«i£-e&fK H«it 
[0 0 0 2] 

[M*<7>4$#t] 

, A K T U Mo, T a, W, C r 3Wtt&JRK * &&JR#*h Al-Cu, 
Al-Cu-Si, Al-Pd, TaS i, WS i, Ti rttfO'fr&fc «fc 

[0 0 0 3] 

, -fete, x?f//tti:«ii, l^ffi*^A 1 M^i: ttf 
n^>o L^L£ri ? <b, «A 1 14, 14*^6 6 0 *C fcftwtftf* 0 tf\ fKHS^sTF- 
OE8l*mfcLTttffiLfc»^KUU EaUR^JSft^Wfk^ffiffiS (CVD:Ch 
emical Vapor Deposition) ~fu -b**f K£lt<2> 3 0 0-5 0 0 rflJtO^S 

, Mo, Cr, WfiaoT^A 1 *&K&t*WSkWk t - t C«t 0 > A 1 
[0 0 0 4] 
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yix.y^-y r m r SDX-f & K , i^?aT "C & it *i (ffi&M Jmx tf f ffi * * 

[0 0 0 5] 

[#&9Jrt ? jS?&L<fc9 fc + atMl] 

o 

IziXz-rmmZti&T U T a. Mo, Cr, WfC^otli, Hi tc^-fid 
[0 0 0 6 j 

[nil 



WW 


ffifcW/i (J c m] 


ilM fate 




M 0 


5 0 






C r 


12.9 






T i 


5 5 






T a 


13.6 






A 1 


2 . 7 






C u 


1 . 7 






A g 


1 . 6 






A u 


2 . 3 







[0 0 0 7] 



mtiE#2 004-3019510 



&m 2002-258690 



^-v: 10/ 



Ltli, Au, Cu, Ag#*4^ Auli, MtfJ^^M 
[0 0 0 8] 

[0 0 0 9] 

39§#«ie <h n^j&i- * c t iz x &%.w<om.m*t t^LtcuOx^ 

[0 0 10] 

^^Xli^Sv'J 3>ta^TFT (Thin Film Transistor) j&*#Ki£ffi£*L 
[0 0 1 1 ] 

o 

[0 0 12] 
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EI£^*->o»i^ti> AlCi «5 
[0 0 13] 

ijjof^y l/>f f/M ^^©Sffl i , DRAM, "7 ^ v j. ^ 'J , 
CPU, MPU, AS I C^<7)#^T-VW^tcj3V>T(i, iiSlMf ffc?>£#>E$i 

o 

[0 0 14] 

-T&;b*>, Z\0)X ■? fcE*SUB*>#^, EH£*>*IJ:fc«\ g^i£U-&?£fcL<7)ii 
[0 0 15] 

s cod: ^ ^fiftfy^ x 0Ox.tf y YWMmm^ * ? :/n 
>ry*t, ■ji/-fora„ D „ci,oti±, Emm, m**t$k iMIlcc 

[0 0 16] 

^IPJfiJ^O LX%Ztifzi> <DX\ 'i&mzSt Lxi&mxmxb o X 
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[0 0 17] 

mm z m&k-t & tz *><n^m 

fit Ltzm^Shm^mU^X^^X, Mo^0.1-3.0wt%^tl, Al, A 
u, Ag, Tu NU Co, S i frb%Z&frbmtftitz&.%LV>j£m*&ftX* 
0.1~3.0w t %^LX%h&&frh%:Z>c\t*%fWLt-$-&o 
[0 0 18] 

±fEmT-SGq D pffl#^#*2f \Z X *Ui\ CuCMo fcffiim LT C u Ofi^CM o * 
<btC N A 1 , A u, Ag, Ti, Ni, Co, Si frb%&mfrbMlXtitz®& 

[0 0 19] 

$Hit:^^CTp D pffliS^H-tt, C u *3LJ&ftt L£mT-£&p D pffl 
t*ot, Mo £0.1-3. Ow t %^Lfc^£?fr^fc£.r ££#8fcfc-r£ 0 

[0 0 2 0] 

*f§a^i:i^t^p D pffltIM{i, C u Zz£f&frt Ltzn=f-U5' a M£mtt®- 
Xh^X. Cr, Ta, W, T i h & 2>&frbMl£ titz 1 X\±W&<Ojtm* & 
H-tO.l-3.Ow t %^tL, HtCA 1, Au, Ag, Ti, Ni, Co, S 
'btthmfrbmititi lXti^O7C^^^ft-e0.1~3.0w t %^-*l-c^^>^ 
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[0 0 2 1 ] 
10 0 2 2] 

^HB^c#^«^p D nffl#«^#(i, c u t Ltzw=FU&m&m%m 

t*ot, Mo £0.1~~3.0w t AU Au, Ag, T i . Ni, Co 

. S i frb%2>&frt>Ml£tltz 1 Ot£^^0.1~3.0w t %-^f LT&& 3tc£-£ 

[0 0 2 3] 

-LlfimT-SPnpffl^^tcJ: tL(S\ C uCMo5:iiLtC u^CMo £ 
fefc, AU Au. Ag, Ti, Ni, Co, Si frb%*mfrbMl£iritz 1 <0 

ot, mizttLx%fcfr^i3nj:mzmntzm?u&m£mttnznz> z t&x& 

[0 0 2 4] 

ztz, ^WK&zm^u&m&mtfmzio^xi^ li^sfpffliiw 

1.5// O c m&±. 7.0// ft c mJ^Tom^g^^Wi - -?) Z t&fti L^o 
[0 0 2 5] 

-ftifrX$>2>Z}:i i Bjmx&2> 0 
[0 0 2 6] 

ztitzttBRizmmtx. mu&mtfw, cu*±i£^l m 0 £o.i~3 

.Ow t A 1 . Au. Ag. T i . Ni, Co. Si frh&&t$frhM 
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ittitz lxmu^jtmi^n-eo. 1-3.0 w t %^Lr^^^^fb^^vi<h 

n *J L T ^Je ^ o J p X 14 1 ^ ffi ft X v C t i) H% U £ tt X v 0 
[0 0 2 7] 

MtioT, Mo £0.1-3. Ow t L^^fe;^ #m<!:1-&o 

[0 0 2 8] 

^ih-t^ot, cr, Ta, w, t i a><b &&f^£> jiyrn/c i xmt^jtm 

££-ftmi-3.0w t H^A U Au, Ag, TL Ni, Co. S 

i frhtthmfrhmiftitz 13imii5:O7cm*^ftT0.1~3.0w t %MLT^ 
& ^£7^ & & C t £ #§fc £ -r & o 
[0 0 2 9] 

[0 0 3 0] 

tf!lx.(£H 3 P 0 4 +HN03+CH 3 COOHf«|(7)X7f>^(:J:ot^ 

zti>X'£2>o Ltzij^x, i&m<7)^*-y->y<D3-mzmz.x, z<Dm<7)& 

Rttftizmm Ltffi^/^- y- y y<n^&*'&z> z t tfx$h 0 

[0 0 3 1] 

, ^m^^tsif^%m%^x<Dzt.y^yyj:^^x^^ntzz\t i> nmx$> 
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o 

[0 0 3 2 J 

±x£mfh&& itzmm ztix^&3 7t&±<n&&fr &mumz $> o -eta, 

^Sr-g-tr^^ffl^-eo K7>fX7f->^pI^ flUtfC 1 2- CC1 4 
, BC I3, S i C 1 ^<Di&m*^ts1f*'%.m%% i X~<DR I E (Reactive Ion E 

tching) , 77X^x.y^yy%£\z£&^y + yy&m* t ^mx~h2> 0 Lfztf 
[0 0 3 3] 

[0 0 3 4] 

_tie«T-^p n p tzrnm z nx v> & 3 xJjji±«o & & ^jR*t^tc* o r i±, 
■atmmL%^-mffi&M>hti&o mtux, cf 4 , c 3 f 8> c 4 f 8 . sF 6 f<7)7 

J: «K :<7)J: 9 & 3 xJia±tf>^&ri»fc i y > y-fZ Z t & < 

> mx.i£. S i , #*£ H B H S i , 7^^77XS i > S i Si 3N4, Mo, 
W, Ta, Ti, P t^<Di&<7>tfn*^y?->yir2>ZktfX&2>o Ltztf^X 

->?<D^m*'&Z>Zt &X § S o 
[0 0 3 5] 

«H^u#^m^p a ptciov^-c(i, mmzu^?->, mmxum&z 

[0 0 3 6] 
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[0 0 3 7] 

o 

[0 0 3 8] 

±ffi«^pp^ioV^r > C u UMo £0.1~3.0w t %^1rZ>C 

uMo^CA K Au, Ag, Ti, Ni, Co. S i K£Z> 1 XtiH^COx 
«^0.1~3.0w t % LX&btiZ l^otli, ItC u OflEfifcgifSSte 

[0 0 3 9] 

^fitzM^m^X^^X^ tuIS^^W, Cu^MS-tL, MoHl-3.0 
w t Al, Au, Ag, Ti, Ni, Co, Si frb%Z&frbMl£ 

fitz lX(i^O7cm5r^ftT«0.1~3.0w t LT££^#^<b C £ £ 

t&ttm&izmmztix^z&mtt&u^ %mz)tLx\^mimxh^x , 
mzMLx&Tzfr^mxmzmtix^&z ttmmztix^&o 

[0 0 4 0] 
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[0 0 4 1 ] 

PK^ot, Mo £0.1~~3.0w t %ML^^^^^Ci:^!f$®tt^>o 
[0 0 4 21 

TOt^ot, Cr, Ta, W, T i frh %Z>Wfrhm\£*itz i xim%t<vjtm 
fr^lttrO. 1-3.0 w t U MCA U Au, Ag, TU Ni> Co, S 

i frb%&$tfrbmtftitz i jLmuwjtmi^BfcoAs.ow t 
& h % z^t £ mm. t -r & 0 

[0 0 4 31 

, «t OTBBft Sr-S-tr K J: & -y ^ > VTM^XTfrtiL Ztifzi><DX*$> 

[0 0 4 41 

> fit Sr^tr^f l^ttox y f > ^Iig^itilt? tit 4 ^ i: 

[0 0 4 51 

[0 0 4 61 

, 1 0 0Vlik±, 7 5 0*C&T<7>S£$£HKJ: 0 iJPMSi-^Xfl^llTfM^ 
& Of* & C £ * pTfig-C* £ o 
[0 0 4 7] 
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, Ti,W, Ta, Mo, ^^v^Affim gffc^*-*A, $Hk3iif, 

[0 0 4 8] 

fis"C&'?>o 

[0 0 4 9] 

%"B-WU A 1 , Au, Ag, Ti, Ni, Co, Si frhtZkUfrhmittitz 
lX(i^i5:<7)7C^?r^ft-C0.1~3.0w t % L T <b 

[0 0 5 0] 
[0 0 5 1 ] 

•CaboT, Cr, Ta, W, T i j&»fc$r*l*0»'bStf;n.fc 1 X<«3&^7Clt£-£ 
thCO. 1-3. 0w t MCA 1, Au, Ag, Ti, Ni, Co, S i rt» 

«b**^«bSlftL/v: lX(i^Ox^*^ft-e0.1-3.0w t %^LT^4^ 

[0 0 5 2] 

^H^lc^a^JS^OSpX^Sti, Cu£±J&:fr<!:L, MoB.l-3.0wt 
A 1 , Au, Ag, Ti, Ni, Co, Si ■frbttkftfrhMlXtifz 
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i Ki^^xi £ -^it-eo. i-3.owt lx&& &mm * , 

[0 0 5 3] 

T*$)oT, Mo £0.1-3. Ow t %#^Lfc^&J&^&&&«IBS£, ifi^Sr^tftf 

^fi^tx^f < * - > , mux (iMMtiit^ #m 

[0 0 5 4] 

Cr> Ta, W, T i «b & &»#»t>Slf:h.fc 1 Xfi1t$t<7>7Eff 
ft-e0.l-3.0w t MKA U A u, Ag, Ti, Ni, Co, S 

htt&mfrhm&titz ixi3.m%L<D7tmz ^tt-eo. 1-3.0 w t %m lt^*^ 
& a tn* , * ^ o ^H^:^ -ex y?->y txnm^ 

[0 0 5 5] 

^^^#^>«^p D nCOMit^(i, Cu^i^hU Mo£0.1-3.0wt 
%ML, Al, Au, Ag, Ti, Ni, Co, Si frb%Z>WEfrbMtftitz 
1 X(i^mO7C^*-^ft-e0.1-3.0w t %^ LT <bfc*&JR§|£;& 

[0 0 5 6] 
[0 0 5 7] 

*H^tc#^m^p o p0^it^?*(i, C u £±j£5^<t L^«TgRp a pffl^JStW 
T**ot, Cr, Ta, W, T i frb%2>WfrbMlZtlfz 1 Xitm^ytm^^ 
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th-C0.l-3.0w t MCA 1 , Au, Ag, T i , NU Co, S ifr 

b%&&frbMl$titz lXtiH»«)5c**^W-C0. 1-3.0 w t %^rLT&&£- 

[0 0 5 8] 

^W^#^^JS*t#0*nX^{±, Cu«*i:U Mo £0.1-3. Ow t 
A 1 , Au, Ag, Ti, Ni, Co, Si frb%&&frbM&titz 

i:m^ik<7)7cSf£^it-co.i-3.ow t %^lt^^>^^^^^>#jsm£, 

1 0 0t:J^±, 7 5 O'CJilT^JSfEH^ct »)MMlTK^^->> «^ 
[0 0 5 9] 

t'Jbot, Mo^0.1-3.0wt%^Lm^e^^^II^, 1 0OUU 

, 7 5 orj^T<7>*ag$&HK<fc o^n^aLTge^^-^, mmxitm&zm 

[0 0 6 0] 

3|c|6WU#&ifeJK*tfl-oiDX^*i, C u L/;CTp D pffliIM 
t?*ot, Cr, Ta, W, T i frh % ZWfrbMtftitz 1 Xfi^^TcSfc^" 
ftTO. 1-3. 0w t %ttL, MCA 1, Au, Ag, Ti, Ni, Co, S i tf» 

e>&*»^f>a»f*Lfe i xti^^x^^-^ft-eo. 1-3.0 w t 

^*»?> 1 0 OT^X, 7 5 0 X^T^fiJgfgBC J: »5 L 

[0 0 6 1 ] 

^H^C#^#m^4^]!jPX^?*(i, Ti, W, Ta, Mo, ^>y-?Aff 

ttlOXIC, C u £5Ef£^£: U MoHl-3.0wt%ttU Al, Au, Ag 
, Ti, Ni, Co, S i Mtftifz 1 X(ifc&O7C**£'tf-'e0. 

i-3.ow t %ttLx%z&&frt>%2>&fcmzi&mLx&m'*9->. mmx 
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[0 0 6 2] 
[0 0 6 3] 

%0±tc, C u ^±i^J: U:CTp D pffl^IMt*ot, Mo£0.1~3.0w 
[0 0 6 4] 

%0±H. C u ^±^i: L/:CTn D pffltllffit*ot, Cr, T a , W, 
T i frhte&mfrbMlftifz 132.(imm<O7C^^^-ft-e0.1-3.0w t 
M^A 1, Au,Ag, Ti, Ni, Co, Si frh % zmfrbM^tifz 1 
^tfcO^Sf££-ft^0.1~3.0w t %tfLT^^^?>^l.#Ii*!MLT 

[0 0 6 5] 

^m^^^mmm-omx^mt. cu^±»u Mo£o.i~3.owt 

%-£*TU A U A u, Ag, Ti, N i > Co, Si frb%2>WEfrt>Ml$tltz 
1 3l(i^Ox^5r^ft-e0.1~3.0w t LT&&-£^<b&&:fe«Jlil£, 

#9*, 3n±/7Xf^ v ?^<Dmmm^mffi.x\zm.mm^xtm^? - y 

[0 0 6 6] 
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[0 0 6 7] 

*mmz%hz>&m*m<nmj:-j3m*, c u ^±^^ ^tzm^u&m&mtm 

tiot, Mo £0.1~3.0w t %^Lfz&£frb%Z>&mmZ, **7^, X(± 
[0 0 6 8] 

^m^^^mm^m^mi, c u Ltzn^u&m&mtm 

tibot, Cr, Ta, W, T i irh %2>&frt>Mi£titz 1 X&m%tC0jtmZ£ 
ftT'0.1~3.0w t %ttL, Jg^A U Au, Ag, Ti, NU Co, S 
b%ZWfrbmiftifz lX(±1tgfc<^7ESi£^ftmi~3.0w t %^L-r^^>^ 

"km L T g£*£; *9 - > . *«XI±»£ &^J£1- * £ * £ i" & <, 
[0 0 6 9] 

^l§^tc#^m^^p n p{±> Cu^tU MoHl-3.0wt%tf 
U Al, Au, Ag, Ti, Ni, Co, Si frb%2>WfrbMi£ti?z 1 Xli 

^im<7)7cm £ ^-it-eo. i~3.0w t %c?r^f lt&-2> <b * h ±mm £ RltR, 

[0 0 7 0] 
[0 0 7 1 ] 

■C, Mo*0.1~3.0w t %^L^^^t>^:*^JKmS:Rlt^ ««XfiE*l 
[0 0 7 2] 

^B^C^^mT-Tt^p^ii, C u L^«T-Spp D pffl#Jl*t#t:^o 
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X. Cr, Ta, W, T i frh tth^frhmt tltz 1 XU^MOTtmir^XO. 
1-3. Ow t MKA U Au, A g> TK N U Co, Si 

if^tbiifiYi*: 1 Xfi^Ii5:<7)7cm^^-fttrO. 1-3.0 w t %MLT^-?)^^ 

[0 0 7 3] 

U Mo £0. l~3.0w t %^ U A K A ik Ag, TU Ni, Co, Si 
frhtehUfrhmittitz 1 Xfiltl&<7)xil£^ltmi~3.0w t %ttLt^^. 

[0 0 7 4] 

i^-e^^m^p^ti, ^gMJI^iHK «EL (Electro Lu 
minescence) -f^X^rjXy'UJ, ffc/h ^ 9 - K <t &m^p7fc^q n n^ 

[0 0 7 5] 

$Ii<7)fiJ: £tU£\ C u tCMoSriJDLTC u«CMo £*S|S£K?1A 

i:Mo £^flPt-&/ilt<9Jf£\ +^^jSt^tt^l#<btL^ejSHiT'Mo fc&iHrt 
* ti£^L« s ^1-* 0 :*ii:^US«)i:Al, Au, Ag, TU Ni, C 

o. s i frhtez&frbmtttit: ixum%«D7tmzmui-titf. mxmm&T 
i^ipftti, o. i~3. ow t %^pi-^> ^ t xmm&tf&m z *u 3.ow t %&±m 

[0 0 7 6] 
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[0 0 7 7] 
[0 0 7 8] 

tL(f||ffl^^1-^^ < h75 ? -e§^t#x.fbn, ||^L^^^J:tL{i\ l. 6 fx n 
c mi^±<?)SfiL$-C*cT, CO A 1 S i &&<Dl&fiimX* $> & 3. 5 M Cl c mJ£Jl 
TOW^^S KJS C T mVklT 2>Z£ tfX # £ o 
[0 0 7 9] 

fco 

[0 0 8 0] 
[0 0 8 1] 

tfmftlzn&tiiZtLZo -oi^^M^+tii, &Rffiitim<D&m&£:ti3E.7t 
4A1, Mo, Cr, Ti, T a, Cu fcJttfcLT, iPlttC'gft. ^STCt 
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&fcX\ fr-Dmffi&*fo±-f2>Z buffet 
[0 0 8 2] 

mi N H 4 o nm<D r )v ij ^oi§$fox y ^ y yffi. £ m v> & Jj&tm h fix 

x~rzzttfx£* iciitMAK isio'A i ^xwrn^fitz^mmi: 

[0 0 8 3] 

*£*£^-tr#* t LT(i> C 1 2 ^ C C 1 4, B C 1 3, S i C 

ffl-r^ t* (vmnizx *) ifx<p<Dt&mtc u t^LteeiA^- 

^«ICC u C l 2 rt s &f&£*l, -<7)CuC l2^«t ^Wtt, ffefriStt^ffl 
[0 0 8 4] 

[0 0 8 5] 

itz, *mM<om&<r>&nt£3Tt\>X±.<n&&\z$>vx^ 7 
^•i %m%^ -e© K7^iyf> ^j&*ffi*"C* «K - fi h <o if 7, CJ: o 

TttffllL^^WI^tl^o x. {i\ CF 4 , C 3 F 8 . C 4 F 8 , S Y g£<Dit 

^^zmh^Z^-k-hZ. <h & < , Wz-lf. Si, ^ifegkSi* W77^S 
i , S i 02> Si 3N4, Mo, W, Ta, Ti, Pt* £<D\fo(Dtt^$: x- v T 
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[0 0 8 6] 

o«t -9 4 3 x^iW©SIHi*Ijl?W(:i ^ f > ^ Lrait i 1 1 i , c 

t tfX g £ o 

[0 0 8 7] 

, 0!lx.(^H 3 PO4+HNO3+CH 3 COOH^O, ^WCu, Cu^ 
[0 0 8 8] 

<h>l^^\ C u *£.m»b LXUo £0.1~3.0w t %muL, HCAK A 
u, Ag, Ti, Ni, Co. S ifrb%&&frbMtftLtzlX&m$L<Oj£m* 
^ftt*0.1~3.0w t %aLt^^ti:|)o'Cli, z<D£ n ttmWi&<of&ft* 

m^x^y'f-yyx^&ztfim^tzo z.tnzxn. Aicu«ox7f> 
rwiffizmmzmmLx^vi-yymji-tzzttfxz&o h*k, ^tmm 
iz, mm. mm, mk<r>^ mm-t^'y^, m&m&zmvr&ztizxir) 

[0 0 8 9] 

xmzmmxz, ttzA imz^vr>rtoxr&m&i l z!tLxmmzft3k-t2> 

~*It&&i>i&ffi-fZZ\ ttfX&Zo Z\tlblZ±<?Xi>Vt%:tf®-X$>2> A l , Mo, 
Cr, Ti. Ta, CuHJtLT, apl14K«ft ^ d **t? # h 

o 

[0 0 9 0] 
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:w s t'Ho z<7)xs*v ? >; >^c&wt, :^)Cu^ Ai^*tfl-uJt 

LT&j2.3~2.5fg?>i§j£KJ: 19 * 'J > y-fZ> Z t rfX£ > * 'J 

[0 0 9 1 ] 

'fb1"'i>-<?:^^<i:^'9, «10^3Stc^v>T{i 1 0 0t:J^±. 7 5 01CmTOfi 
[0 0 9 2] 

CTi, W, Ta, Mo, A > V ^-fmWi, mt^t-^-U, MiYMm, 

i & #14 * it «i- & - -e § & o 

[0 0 9 3] 

mmm.&i> l < itz<D&<DxmxwmLx Lt 7 tm^mm^cxLto 

o 

[0 0 9 4] 

m&£.£%^o ztibzx t) -7*5 7.7-4 y 1f 7 7 ±.Km&$lWk L"C@£!^^ - 
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[0 0 9 5] 
[0 0 9 6] 

o 

[0 0 9 7] 
[0 0 9 8] 
[0 0 9 9] 

™o«ffl<kUJ:*«ta:fl[Wfll^:S:l»jIir#, f©^ifS^^g«t^ 

o 

[0 10 0] 
[0101] 
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g, Ti, Ni, Co, S ifrbK&WfrbmiStitzlXli&.&njtmZ&tt'e 

o. i -3 w t %mui-&W;&i<z'o^xm.wLx^2>-t)K *3&wtezti\,zmfcz 

tl& &<£>-Cl±& < , C u £±j£55*£ U Mo 4:0.1-3. Ow t 
fflnct^iT***), Cu*±«^tU Cr, Ta, W, TiH 

fcS#d*<bStf*irt: lXlitt»[O7C3R*'frW-C0.1~3.0w t %ML, 5CA 1 
, Au, Ag, TU Ni, Co, Si rt»&fc&a^fcStfftfc 1 Xfiffi»«>7C 
3t££-f1"C0.l~3.0w t %-^rLT&&£-£Kjgffi1-&C: t & »S1feX$>& 0 
[0 10 2] 
[H«!l] 

Z> o 

[0 10 3] 

(«*ttoffFfli^ri*) 

S-f, Cu-l. 8wt%Mo^l Cu-1. 8 w t %Mo - 1 . 5wt% 
Al^t, Cu-1. 8wt%Mo-l. 2wt%Ag^t^^f7^it±, 20 
OnmOf^^M^O^^Ailll, 500nm<7)J?£<7)S i BMfcliUiK-tfl*' 
tL-r^^ h n y*/*y 9 'j "y ? : &i\Z X250 n m <£>J? £ TfiKM L 7t 0 
[0 10 4] 

^v^-e, ^^-t^f7^ffl^T, *ft^:h.3tt£OTilU:fc3tt3HOC u£' 
&*!l^:3BJ£Lfc■9->:/JW:^ HI (A) i:^«:iSg^)«^^i) B SrAtt 
fco l^g^ffg Officii, lmmXlmmSS-e^^o 
[0 10 5] 

•#C^T% (2 1 (B) iZ^XniZ, t--T (^^/s>$|iCT405A-18<!:Wo^a a p 

^tzT-?*-%\zmm^xm&Ev>m*)m<n>\<otzmwk^ > -f^^ns \zm 
m ^frt*7frzmmLtz 0 

[0 10 6] 
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Jttfc-*-*fc#K, Cu, AU Ag, Au, AgPd^Ot>^(»|B|*i: 
[0 10 7] 

Hfflv^r- HSt:fev^(±, ±fc LTA 1 CN d ^iilLf;A 1 NdW 
[0 10 8] 

minx. ^cu^Ag, a ui^A i x *) i>i&m%mx(D^mm^ ^-rn 

[0 10 9] 

t-f\ #"9*3fefc±fc, MA 1 , mc u, Au, Cu-1. 8wt %Mo^ 
, Cu-1. 8wt%Mo-l. 5wt%Al^l Cu-1. 8wt%Mo- 
1. 2 w t %A g^^m*250nm<7)!¥^T*E^. £6C u £ «fc CfMA u £ov> 
TlifflCC r *100nmSfcv>/c±IK^250nmOJ¥$-C^|gL^-9->-7 p ^S:flP 

[0 110] 

oor 4 -c loor^ij & -cmm l t , #nf& «t £ fiN^t £ fits l 0 

[0 111] 

/cm, Jrai^Jh^tlfi (27*0 U«:&i-C^*PL3to 
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[0 112] 

(fir*) 

m.A 1 (±200t: £ m k. Z> t£X <Dfc tC^taSLT, 7OOrS:j@x.*t^0fa«J 

ft A g {i300"C £ j@ x. * <h £ T <7> *p tc £> v » T 6 M L T L £ o 0 
MA u lU00X;Zmz-2> t£X(D]Fl l zi$^xm&itLX Li<?tZo 

Kmttmmxztzo 
cuMo. cuMoAg &£it±^{pxtt5oo°czmz. z> t mtmnmx § tz 

iiK t<Dm<D-}pX (i800*C £ xmt&M, bti%fr-ofz 0 

C uMo A 1 ^l±^t^t:ioV>ti<IM»l*o/:o 

wicj: ^)^}-r^ni L m±x^Lxm,mLXLi^. mm^ma^c 
x¥mmm%frtifzt§i&iz£.£&$iMix&2> 0 

10 113] 

(in era) 

mtitLxm^ttLx&fcXth 19, iff ^(is«ft^<hitig-e§^v^tc, it 

[0 114] 

If, **7^iSli:, MA 1 , MC u, Au, Cu-1. 8 w t %Mo^ 
, Cu-1. 8wt%Mo-l. 5wt%Al^ Cu-1. 8wt%Mo- 
1. 2 w t %A g &£mm* 250 nm^mZXMIg. uiSi^A u 
T ti&# « H C r £ 100 n mffcv * fc±g|5 K250 n m <7)J? $ L fc-fr > -f)V 

J$L L tz 0 

[0 115] 

•&^-c% ±ie-9->7^£, iajS8or-ciSK85%<o#H^^ejcxn-c, 100 
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Ltz 0 

[0 116] 
[0 117] 

(*&*) 

MA 1 te200Wfflimz.2> tmWtmitLX&mLX Lt^\ 700B#Fa [ J£jg;L& 

ma g (i3ooB#F^^^x.^> t^-feto^i ^ , soommmTmzamm^^m 
mc umoQmfflZM^&m^m&ittmftL, mm$zmz.tz&f*xumw 

CuMo, CuMoAg Aut mm^SOOW ffl i X%5 tZ&it&M. hfrtz 

t^tz-hK mmft<<zm&<vM*rf!iL£x&t), £m3tmm<%-?x^tz 0 

C uMo A 1 < &mmt&1?£ < , &mitiRi> &ti^KmfLX^fz 0 

[0 118] 

($n sra ) 

mmmx^tzo 

[0 119] 

t-T\ lf?X&tiL±iZ^ MA K MC u, Au, C uMo^l C uMo A 1 
C uMo A g£-&»|gi£250nmtf>JS ^CuiJi^AuCo 
v»Tli«fii:C r *100nm«tv^±SI5tc250nmWJ¥$-effi|g|L^:-9->-/^=gr 
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[0 12 0] 

±J^yy"^i. 3%NaCK 5%NaOH, 1%K0H, 1%H 

2 s o^mmz^ti^ti&m^zmi^W: u 2 4 h#isj*j <t a 1 0 0 b#^s ttz 
ytmxtmmtzmm l?z q 
[0121] 

[0122] 

MAg(i3055-@Jt-e3%N a C 1 •iUwLXli&M Lt, 1 %H 2 S O^iUfe-ft 

a u (±24B# ^ g «-? (i^i" m t mmm mmmx 
tzt^ ioom$zm?Lz> t^xcomm^&^xmmm-mm^m&itLx Lt 
^tz^o, ^mm^Kzm^mmx^tzo 
mcuii^x^nrnzm-rt^xm^tLXLt^, loommmzit^m 

CuMo, CuMoAg, C uMo A 1 ^ii^iX <D : SM^io^X^m^it^ 

'ptz < > mmMitzm&ik&mmxzfzmmx&^fzo 

[0 12 3] 

^f4i:*ot(±, Au, Cu^3W(AK A g> Cutli, # 
ZfiKMLX 3m.m<^>C u^T'ti, O.lw t %t^^M^MoS^A 1 , 
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$t>i:Mo, A 1 i> L<ltAg<nmm*m j ?-rztl,zl:^X£:<m\:$:£.C 
[0 12 4] 

ctKboc i: j&» t> Hfl-fMi, 7 5 0 'C^JgOi^^yn-t^r^^^^'e*) 

«9 mmmmKmm Lxftfr%mm&zmux & z. tm\\^tz 0 

[0 12 5] 

$>Z> 0 ZZX'it, S iSS±CC.u-1.0wt%Mo-1.0wt%A l ^IJ?1 5 
0 nmt^ILT^^ML, Z<D&ftZM1l!<ny * V ') V V 7 7 4 -Xmx 

[0 12 6] 

im2) 









87 X2V 30 

( U V? -X |- ^< — 


(tl/D) 


0.2 Q/D 


0.2Q/D 


0.2Q/D 1 

.i 



[0 12 7] 
[0 12 8] 
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«f«Stt:oft##»fc LTJt3£1&f*$*iTV>&, Cu, Ag:fc«fctf^*i<b£±J& 
55- I" & v » r «i . >i* *i*> < * - > £ ^ y ^ > \z.X^mk Mt 

[0 12 91 

|s|77y> ^XfST'ti. #7E<7>m^^ tAr if 7 <T>mA$C<r>m&1f* £ -7° 9 

ti i> mm 7°7X7 izwt & itm^j &3o£t4 ^MLt^^i^c, ztih^xm 

[0 13 0] 

i^ttSAl^, MCfiCu, A 1 titLtff77X77 7 -»/Ig 
[0131] 

$-f\ *"7X|g«±H, MA 1 , lECu, Au, C uMo^t, C uMo A 1 
C u M o A g ^SI*250 n mO? $ tit, MC u £ «t VMA u tco 
^tli^filCC r £l00nmm.^tc±mz250nm<Dm2XmmLtz J V->-7°)UZ 
ftf&LfZo 

[0 13 2] 

■&V*T% ±|£-*f >7>5:7'r>> y**^M Kit L X > RF^"? 7-500W, 1£ffl2f* 
{±02 tAr (Df^^-ifT. (?il^&J&it(±50 : 50vol%) , /r^jfcillfcfr&nK =gM 
rt<^E£Jg(±T y v>y-^g^TX0~1.5Ton\ T y v > ^B#Kl±300fJ> (5 53* 
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-5. m\WX,X*$>otZo 
[0 13 3] 

[0 13 4] 

i$a i imm*m&itLxffiRi>m< > ^m«^^^?iij^^^^^>^^ 

CuMo, CuMoAg, C u M o A 1 ^#l«iitt<?)t >^^ s 7 7 y 
[0 13 5] 

f»#*Ve&£AU ^L<(i<t#tLTfg:m^:^JL(7)#14^^i-Ag. Cu 

KISS £ HI® L T nfcStfcrt** & 0 
^B^<7)C U^-#(i. V^-ftL^T y > FiZ £ & tynmt*w&<7)£<{tz&z 
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[0 13 6] 

^3 fi, DCv^^ hn ^ <; > Affile J: ^>^MiiJtofFfffi^m^^i-^ 

(Dmmz&tf&mmtn 2 0 nm^^^txcD^m^ttwiLtzo, 

[0 13 7] 

[^3] 





f&mmjj (w) 


i*I^B#^ (min, 
sec) 


Mtm (nm) 


CuMo 


300 


140sec 


120 


CuMoAl 


300 


141sec 


120 


CuMoAp 


300 


140sec 


120 ! 


Cu 


300 


135sec 


120 


Al 


300 


314sec 


120 



[0 13 8] 

-OiHffil^C <fc*Ui\ CuMo, CuMoAK C uMo Ag<D3l«W^ 

§-z?-rv h t LxmmLtzm&tzii^ a 1 z?-y>y v t Lxmrn-tzm^ 

[0 13 9] 

j&m&fe(ofa±£mmi-z>z.t&x£fzo ttz^ znbtit^j&mttmzx&m 
x^zztfim-itzo 

[0 14 0] 

^mmMXli, C u &3E.J$Lfrt L> Momi, Al, Aiu Ag, 
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Ti, NU Co, S i frt>&&&frbMtftit: 1 ooxif *§^Ko 
^T*E^/c7& s , *f§B^(iCtL^Pl^-r\ Cu^it^tL, Mo£0.1~3.0wt 
%^tL, A l , A u, A g x Ti, N i , Co, Si frh %2>&frbMl£iltz 
^fc<7>7i:Sf££-ft-?0. 1 - 3 w t %^LX%2>&£Zl2:<&m-tZZt <> oT 
f£-C&f9, Cu^i^tU Mo *0.1~3.0w t %^L^^-#tciiffl 

-f t pTfg-e*)l9, C u £±/£55-<!: L, C r , T a , W, T i 

hUfrhmifUtz 1 X(±^m^7C^^^ft-e0.1~3.0w t %^fL, H^A 1 , 
A u , A g , Ti, Ni, Co, Si frh%Z>mfrhmi$titz 1 XliM^TCi 
£"£ft-C0.1-3.0w t %-^£LT&££-#Kigffi1-&^ t i> mtX$>Z> 0 
[0141] 

[0 14 2] 

U A 1 ^O7C^^^ff-e0.1-3.0w t ro^LT^^^^^STOt LTii 

^mtifzm^u&m&mtm. z\<D&mmmmmLtz i mTU&, m 

[0 14 3] 

lfWR\Z i*Ui\ Cu^i^tU Mo £0.1~~3.0w t %<a^Lfz£ 

«p d p, «t-», mT-^gpp D p, m^M^s^t^-ft, #«^oini^&£ 

[0 14 4] 

itz, ^mi<ZXfH£, Cu^±S»i:U Cr, T a , W, Ti/$><b&&P 

^«bS(fn^ iX(iiim<7)x^^^ft-eo.i~3.0w t icau au 
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, Ag, Ti, Ni, Co, S i frb&Z&frbMlZtitz lX&ffl&.<D7t%*& 

itmi-3.ow t %ttLx%z Lxmm-r&ztizx 19, m. 
mi] 

fi@T^^ (B) »±, (A) ^^-r-9->^^^LT^14<7)M^^^ 
oTv^tH : f-*«EB&Wtw^i-Bfffil2I"eab4o 
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[£*)] 

v-7°m>&m^mmLx, vtrnzitLxmrnrnx^n , m^m^xm^x^mit 

\m$k¥-W£\ Cu^i^H, MoH.l-3.0wt%tfU AU Au, 

a s> Ti, Ni, Co, s i frhK&m-frhw&ixtz \xm%%L<n7tm*&t\ 

-eo.1~3.Ow t %^Lx^^>^i^munt LTigffl-T^o z.<n&Mttft\z 

Xtil^ C u CMo^iJDLTC u O&I^CM o fc^KKflAS-t*:* £ K£ 9 
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M glj # -5§- [502322420] 

1 . ^M^Jl B 2002^ 9 £ 40 

ft Br ac:sC«B&#ESSJt#ffi3TB 8# 3 -Si- 

ft £ f7ftt^fi 

2 . 0 2 0 0 3^ 5 J! 2 6 0 

F 



iBfE#-S§- tBfiE# 2 0 0 4 - 3 0 1 9 5 1 0 



